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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
semiconductor device capable of reducing 
clock skew in an LSI by reducing the jitter of an 
PLL circuit single body. 
SOLUTION: A clock phase matching circuit 
using a PLL circuit constituting a logical LSI by 
a CMOS gate array is composed of a PLL 
circuit 1 capable of self-oscillation by 
performing feedback by the inside loop, a DLL 
circuit 2 for matching the phase of the clocks 
signal of the output part of the PLL circuit 1 
with the phase of the clock signal of a clock 
tree terminal part, and a clock tree 3 for 
distributing inside clock signals generated by 
the DLL circuit 2. Then, the PLL circuit 1 is 
allowed to oscillate by the inside loop so that it 
is possible to reduce any clock skew in the LSI 
by reducing the jitter of the PLL circuit 1 single 
body, and that it is possible to reduce any 
inter-LSI clock skew by using the DLL circuit 2. 
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□#£iS*Tf&&PLLfE]SSk. 

mffSP L LWcr>fcf}&<7)9 Q -y 9m^cO<mb 9u-, 
9 v V -3|3B«<o? a -y im^coimt £-kfrit& D L 

C f8*3S 2 ] f»;RJg 1 iE« W»««BT-* - j T . 
ffiEPLLESSti. t?iiEPLL|5]»*^aj^$^^o 

VA !s]S&k£*rL. 

[ IS*J» 3 J §f#Jg 1 Ett«iN»*««T*r> T . 

fi-^oafflt sfrie^o -y ^-y u-3S«w»«.»7 * - f 

11**314 ] lf*« 1 E« Wf*K«T*r>T . 
Hul2DLLIs3Kii. m/KPLLlH]SI*^^{±5^i?D y? 

fl-^&fflk mrfe? d -y ? >y y -3fag»a»607 -r — F 
) n" y ? ? o y ? ft ^ofiMS k Srittrr 6 (SffiJtKSS k . 

mmtiummfrmr vrm^ >mmzfc tx 
a v9 vjt>h/'r9 , j*yh-r&T y7rv>#'jy 

mmnim$k t mar v 79*7 > * v 9 1 zmx-s 

I IS*ia 5 ] 1 Btt<0iN»*S6«T-*> -> x . 

UEDLLBWi. WEPLL0»A»f,ff3aj^^a-/^ 

i^fflfiffl tmti9vv9 y o -moBfrhny 4 - f 

y < y ^ ? d y ? ff-s^&ffi k S-iklSf ■& fifflitKS k . 
IJEffiffiJtRSA* ^*>T -y 7-fi^/^»> ^ft-tiCfC 

TW<j\,{z$ tXr 4 UA mtszt Sr 4 U A mk b 

frier -r b-flUSS^TV HflSr^;!. T-roTWcft 
ffl^fc-frSrfr? £ kSr1«ftkf i^wsia. 

[000 1] 



^r^co^n-y^fi-f-i: LS IrtSPco^Q-y^ 
x^f A-**|SJHi:=Sf*LS HC*5V^T, COLSIW: 
Xdra-cO^^U^D y^ft-^$-^-ri»*^i: LXtf 

m%*m&mmzmm txim%mnzffi*z . 

[0002] 

D -y 7fl^k L S I rtSBcT)? O y a-#fS] 
Hk^roTv>&. -f-ClT'. S^LS Hi. PLL(P 
base Locked Loop) lalSSSrfflV^T is?* 
•f D >y 9iS^b L S 1 rtgPfO^ □ >y ^ft^(0{4ffi^ 

*^PLLIB]SS^ffiffl-r^^^(cJ:•/. A2l 

9'O'v 9 f&wmm zlsi ftux-mm^- s:i 

[0003] .TOPLLlHlBcOWtti: LTSS^CLtti 
y-y P L LHg&Wi/ -y ^ -t<9 U -/9X* 

.*-fc**<»»«:#i6. LS I <Ottf^Jlil»k««< 
■TSWi. ^D y^X=3f-a.- ( = PLL[H]ffic7)^-y^ 
-) Irffi^L^ttixtf^^^V^. PLL(l]g&cO^<{i 
7i-n^5fcOBH«:flUBLTV**fc*>, ifi^. LSI 

0 y -y 9 -<0*£ v^P LL H]Sg^ tSfH" l> W**3i L < tc 
iX^h. 

[0 004] tzblli. CMOS^-FT^'fT'li. A 
Jl9r>v9m j %c7)MWi$l$:mmLfc v ). f-y7^D 
•y9X^cL-iiSM-th SttX'P L L®»£ffiWO» 
^tfOPLLIHSSii:. ^O y^^y-^^^O-y 

^ fi-f coeffl k a* ^ nfc#sa^ o y ^ fg-^^iaffl k # 

J:d(c(IiffiliS^«diktcJ:0. r-yr^T-O^ 
n y 9 V 'J -*sm<r>** i-*^ < J: o t LT V ^ 

[0005] i«J:d^PLL[IimcR|-r-g>iSl!rj 
cLTti. 3tkttf^2%2>1 1 OH. B*S6iaiR5 

[0006 ] 

T. PLLHgS^fflv^^Dv^ffiffi^^EK^-r 
012. itfDai 2i7)[slK2r*OLS I<7)Si^*fi 

[0007] 01 20<J:3H. P L L@g§5rffi^7t^o 
•y^fi[ffi^-tJ:ls]g&ti. PLL0SI11. 9u-y9VV 
-1 3. r-*U"f H18S1 StcZfrhtc*). 1\^9-n /9 
mm^ft&9av9m^tf£jSLZtlt>£o%mf$.b% 
->X^i. wC7)PLL0861 1 Zm\>Vz9V'/9im& 
bit\slS&i-&tsLS Hi. 01 30i3C»a$it. «■ 
LSI (l-n)M LT^gS^ a y ^IS^^atA 
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[00 08] MKPLL^SSSrfflv^o-y^ftffl-^ib 
-£ES8£#tfLS Ifli. PLLE&l ia>£> 
3t ? n y ? fl^Ji^tc JE t X 1 5 T#Ji] $ titz 

3 COAST'S- 7 y >-/7*7U y7*E8&l 4(C:?U y:?fI 

s ix . y o ■•/ yy a -V ~rw& 1 4 \z.m& $ <x 

^^D-y7ft^t|5l«<O^D y?f!^#PLLES&l 1 
tC7-f-K;W7$ft.S. PL LESS 1 UiLSIfl-gp 
Xfi Ztit: 7 o ••/ 9 fl^ i: 7 -r - y ? 7 n 9 

COO 0 93 Z<7)iir£-I>z. y -f-hVN'-y^^-r(CPL 
LBffil l^S^o-y^S^AA-TSA^ESSfcx 

0. ls \^<r>9'a-y9m^ky^-yyyu- / ymn 
1 4lZ&&Ztl&70 •■/ 7{E-*l-C0®.m*WL<%>) . L 

4 - K ' < v 7 yi/ZSJ X^k'izX hi?-/? t 
hk. PLLEKl HtHy9-*isA,K9u>y9m^ 
K&ffl PL LESS 1 l#ti«D 

[OOlOjflHT. BUie^i^^PLLUJJS^VkT 
te, PLLH]gS*^c7)> ; -y^-*^h$<Tt. ^Oy? 

>y y - c J -f xa*jo;b & ^ k' L T 7 o -y ? y y -osfcig 
ttntrntfi? i9— fc*//CV»4 t . P L L ESSJi^O 
^'•y 9 - £-£/lf£GLmz&fr-££ o ftht^z P L L 
®8%<QiiiJ) 7n-y7m^V>> ; y?-tfmi}QL. $%$kmz 
^ y yft<F>? n -y 7 X^f i-^'liA LTLi^^t 

[OOlllKt. *% B ^BWIi, PLLE8S£ffl 
v^7o-y7{iffi^;bi£Ei&£^tfLS I lilfcivt, P 

L L 0 n%.fo<r> V -y ^ - Sr ffli«-f & CI i: tC £ o T L S I 
F*]0 7 o y 9 X * ^ - £ <8s«-r & CI t 1= I. ¥<Hfc3S 

[0012] ^B^fjie^^wc^offi^swt^ 

too 1 3] 

m^o-h, ft$km%^nnm*&mzw%ttiif. 

[00 14]^|;^t, PLLES§li7Dy7y 

<. PL L08§<7)l*)gBT7 -f - KA-y ? ^r^ftT S B% 
ffi^-tirSClfct-J: 0. 9 A Xtnk<^¥M^j:< L» PL 
L [D8g#«s<7) y ^ - ffiiS L . - -y 7°ffl~C P L L 

iHissoai^^^n y^fi^^fflz-^^i). -ecos 

S'SroTL^dc^T'. PLLSKOUJ^gp^^Q y^m 



^t§!tW:DLL (De 1 ay Locked 
Loop) LSISWD7; 

[0015] *m\iz xz*m#$imi. rt 
a5^-rx-7 -f - HM-.y ^ £*>(-tT se^ii^r^p l 

L@SSi:. ^cOPLLH]g§(7)ai^lSO^a-y^ffi-§-<7)(4 

ffli/D-/;7 y -*ssbw^o -y rm^-comst z-t 

P L LESS £ F*lg^-TT'?&«$ ^C:tCJ: OPLL 
ESS^cO^-y ^-SriSiSLT L S I rtO^ o -y ^X^- 
i-zr^jSL. *^DLLESSSrfflv^dt(c«kOLS 
I ®<7)7 D y ^X^f j-^ffi^-T h z\ t &X'& h . 
[ 0 0 i & ] BtFlc^wga^iStCfeV 'X , P L LE 
8&li. icOPLLES8*^ai^Six^^oy^fl^-$-^ 
m-fhftm&t. PLLE?&<7)#^^o-yiyft^-SrA^ 
-rSA^EeSfcx-f HiWfUif< l^^EffitSr, P 
L LEStO 7- hV\'.y 9)V-y\Z®mth X51Z Ltz fc 

[0017]$ 4>C frE¥**£S£ttlj£'*-&ft 1 W 
DLLEili, PLLEfS*^Otli^^n y^fl-t<7)fi[ 
ffl t ^ O y >y U-3MMU*^7 -f - l^N' -y ^ 9 O -y 

s^aj^ii^ ^ o -y 9 mmzm v ^ 7 h ^'x ^ t 
£«^^, t'-t u-fESs^x-f v^mi^yw-j 
^com^mizmtx^ix . «)®SAH#(o^(affl^ 

[ 0 0 1 8] ^2<7)DLLE?S(i. PLLESS* 3 

*><oaj^ ? a -y 7m^<7)&1& t?Vy?VV -5^ge*^ 

fflJtss t . ^ o{ftffi Jt«»*» or y 7-fi^/r ^ > 

<f^«tT-f 'J > y h/T^ 'J ^ > b-fhT y 7° 

*m*T-y yy*? -oyfcD&jj&mzfo tx^t 
x. mmizimtfzk*<-ftitzi%>-£<7)*.Q.iE'&i>-££ 

'*io£o\,zl,tzb<nX'hh. 

[00 19] ZblZ, m3<7)DLLES§{i, PLLES8 
A^tf)7 -r - H/n' -y 9 9 a y ? fl^Oftffl t Srit^-T 

efflJtKS t . - <r>{mim&frh<7)T -y rfif/y'^ 
ymmzm tx v<.)V* -isxyyt £*fl 

[0020] £->x. m&mfagimzitui. pll 

E!S#(*O> ; y^-£®«ri.^tt= t };0. LSI|*]<7) 
? a 7 ^ Xdf i-5:ffiitS I i: *«T'^ I, . :oSS. 
LS IrtO^a-y^T.Jfa-S-tejgi-ri.wtlwiO. L 
S l^i!)f^Jl^$:E±§-t!--i>C:i:AiT-S'?,. L 
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[0021]t^- LS lco&XMftmfofUZ&l. 
■t&izli. 7 'J -xT^a /riElK. ji^y-hco-r-f 
-f*r«ii£t&kfckl:=, ^o-y^^^fa-Srtft^tSC: 
ktfS^kSr-S. m&&i?tt& B Mc 7 >mmt%hLS 
1CD7XD -, 7{4ffi-£;bi*:;fr&T'<i. 7 -r - h'Ay ?Mz 
7 4 ktc «t 9 ^' y ? L £> k . PLL [U8&#-?- 
co^' -v 9 - o yififfit^fcti •? k -T & tzMz P L 
L JiMfcco i? 9—tfmt . SSmfWc 7 n -y 7 7. * * 
-36**iTL4d. d^tcJtLT. *^BjT'ti. PLL 
[HlSS Sr g S-tf&j^tCPLL [HlSS#*cO x -y 7 - 
Z>hZ<-f&ZttfX'Z. 7o y77.=Jf i-tiSiS-r.?. 

itms. -eossflt. ls i<aft*iwtt888ftfcrti 

[00 2 2] 

\z&swxfm\izM&5t*h. tea. mm<7)&mzm.w-t 
&fc#>«>£Bi£&ivr. m-gmiznm— nft^zn 

[00233 ( mmco&m nn tt#»ui<oiat o>» 

®10^*^a^*3V^T. PLL0g§^ffll^7n-y 
7<uffi^ir£08§£*T:/u-y7l2L H2{iPLL0SS 
Sr*-t7*n-y7E, l23iiDLLHISS$r^:-r7'o-y7 

^^Uf77'Siaif -< WH]g82:;^-f i6li 
7"'^ b-f KiScO>— 7VX^^-T7-< 5>-7*llTS>S. 
[0024] *-T . 12 1 K J: 0 . *HM^SI<0#aM* 
^ai=iilt&. PLLESS5-fflv^7a y7{affl^t)-fr 

SS5rfflv^7n-y7{4ffl-&^[HlS§{i, fckxifCMO 

7 A - W y 7 ZfrttX S ESSSnTtt* pll@ki 
k. £OPLL0Sn<7>m:ftgBO7o-y7ff-vO{£ffli: 
;n 7 7'y'J -*SgP<^7 n -y 7 ff-^Wffiffi k 
&DLL|I]S&2k. Cl<?)DLL[H]S§2^^tt5^$iifv:rt 
SP7 d y 7fl^5r^-iE-ri. 7 O y 7'V y-3sflrif*»6* 
0. ^D-z^lSWA^Jh. Cl<7)^gP7oy7fl 
^A^F*]gB7n.y7fI##£j££i-U LSI JMfl, 
^fta7o-y7 lzmW.2tiZ,&7 , J-;Ty 
o-yTEK (FF) 4Ktt££:ft..?>J: ?3rffij£k3roT 

[00 25] PLLESUii. tzttl£m2lzljk~tJ:o 

IZ. LSI ^fPA^«^)#M7 O y 7(l^fc 7 4 - hVN'-y 

7 7Dv7^4ofiffl^Jt«-r?>{2ffl^«[fSJt«flPF 

UP. T^yfl^DN) SrSftTU^5r4^-r«.^-v 
-y*r>7CPi:, ^f-^-^^'CPc^aWjA^ 

C 1 , C 2££O«E-*80S»II1»V I 1 -V I 3 



**&i«a-«8E$!8Ms]»T I k . «ff-€^}ft[HlK 

vn-vi 3tB$ra-ssE^ia5STi^ai^«SLS 

*«r*fC*fit4ttSBM»fyiig»CCOfc. C<7)« 
SS&Jffl&if 08SC C 0<7)tU^i7n -y 7«^fc#RW*# 
E}§s5k. 7-f-KAy7/U-TC:tfA$fl&. #g?.7 

o -y x^mnt r ■< w jwjuvt** 

W08§6&k*A^fi§j£;*ixT^i>. 02Ttt. /U-7* 
7<iV91fi2 gT'fgffc £ fc.7t P L L ESS 1 £ L£ 
PLLESSlli-j*-?* Lil22<07-r 7T-^r<tt« 

[00 26] DL LESS 2(3, k £tf03 t^-ti 3 
iZ. PLLE!SSl*^<7)ai^l7n y7fl-^){afflt7u 
•y 7 >yu - 3 mm«ipt>^y < - V** 9 9 a -y 7(1 
^<^fflSrit®-rSttfflltSSSP D k . ^cOfiffiJt^ 
PDOd^fl-Sf- (*n?>-hT-y7-(l^-COUNT U 
P) 5-7n-y7fI^fflV^^7 M/y^SREG 
k. d<0^7hU^7.7SREG<0ttJ*fe*CCfBtT7. 

S8SCD>Srk'*^«S.$fxT^S. £<0D L L0882T* 
ti, {4fflifc!KS P D Timim* Ltz&m. PLL0FS 
lcotU^7n y7fi-^<ofi[ffl<o^*^v^. 
T-yTfi-tCOUNT UP^Hi^^ix. y7M^^ 
7SREG*Ut'yh^7hLT7.x-y7-$IJ8PT4W 
0KSCDCOt^ U-^^^^O^O, f-fWt* 5 
A^< : 2rS. PLLElgSlcoai^7o.y7fl-^oaffl^ 
JWVfll, IslLKl^^^OjgL. ffi^7n-y7ft-^t 

7-f- hv\'-y 7 7d y 7^i■i•^o{^ffl* ^ {i^?a5v^. 

bTyTft-f-COUNT UP^aj^$n^r<^o7 l iBlT 

[0027] dODLL08&2co<affllt88§PD«:, ^ 
ki.<f04^-rj:d^. PLL@Kl<?)ai^7D y7 
fl-Sr k 7 o y 7 V 'J - 3 co^^f^coy 4 - Y y 7 
7 o y 7 ft#*i-?-tL-?-'7XA^I $ ixi. . 2 ^W«|i[0-f 

w *-9 ax wmn n a n d y- v *»^> * i> ffesmss 

<1TV^4. d^fflJt^SPDTti. PLL 
HISS 1 (DtHtl 9 o y 7 fl^C^ LT 7 -f - H/n' y 7 7 o 
y 7 ^WfflfflaWKxT V » & %£-Kti# ^VhT'y 7*fl 
fCOUNT UPk LTT-yTft^-UP£. jtAT'^ 

^»^-&^<i 7'^ D N £ *ix-e--ftaj:*j-t & . 

[0028] DLL0S§2<7)i'7 bU^'X7SREGk 
T.-r-yT$iJ$)T-r l^f UlS&SCDJi. tztx.iim^lZ^ 

■fXoiz, {2fflJt^HP d*> ybT y-rm^c 

OUNT UPW7-*y'J-fe7 hft^^il-f'ilA 
^$iX?>, nf507 D yr7 0.y7'fcJ:V^ 
titthisy hU->-'7.7SREGk, P L L{HfS 1 £7>aj^] 
7o-y7ft^k#^7 hbv-'X^S.REGOai^fl^ 
-en^-nA^^aS. ngcONAND7"-hfci:^y 
A'-^*^^Xf 77SU»f-f I^-f@88SCD*^« 
«$iXT^?». ^c0i^7M^>-'X7SREGT'{i, i]*7 
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«0y7M^yX^SREGC "H" LTV* 
til^Hl-^DC l~DCn# "H" l^WCtrofcjjfr 

S-$-S#5ST fciv>. 

[0029] 'J-3tt. DLL0SI2^A>ffi 

a£Jxfcrt«?n-y?«*fcaKL-T, «BW>»37*n 

izmtrr* 9 a -r 9 <i-94HEiaircfc t . 

10 0 3 0] jfcCC. *StEBSWJB»Offfflt:ov^T. 06 

tOO 3 1 ] fcfciOr . PLLES&l«0tB^2?O y^ft 
?i;7<- !'/•< v 7 ? a >x ^a#^ffi«4l-3TV^V) 
ISti. *^^hT«/7*«-^COUNT UP#iiS7}£il 
T. ^^yX^SREGC "H" «Jfc&*fis»l,TV* 

6^T'ffi*g#-filTV^ . i^M^-X^SREGtOiiJ 
73fl^DC3£T "H" ^;Hw&-5JtmTPLL[H]» 
1 73 J? o y 7 fl-f- i: y 4 - Y' \* -y 7 7 n -y 7 ff^-co 

[0032] t^*>, lgB«y7M/yA?SRE 
GWtiJ Tlfl-^ D C 1 T*7 ■4 — Y/^v9 9X2-y9 {i##3i 

titij[inizT-<i"immzii. S6fc2aa. 3Sg«o 

v7fl^\X7SREG^aS7JfI-*5-DC 2, DC3?7 

^ - FA-y 7 7n -y ^fiwans^-ifiicx-f H INS 

Ztl&ZtX\ PLL®ffilC03iJ]9V Y9m*Tty< 
-¥/< ■•/ 9 9 X2 y 9 m^Vimtfffi 0. Z o Cfiffl 

a*sjdfc. ^eia^v-^h^^x^sREGcojiiTjfi 

^DC4-DCn« "L" l^KCSr*. 
[0033] ^^PLL(USH«^aj73?0-y^ft-f-t7 
4 - Fa'7 9 9^2 ••/ 91Srr<F>ir4 W SfifctJUTli. 
SCftfflfHSSrfH^ *ft@f***->'-y7-co/ICBi:£ 

h~ s v&'&fi i hh<r>x\ l s i oii^firf^^ciass-fb^ 

10 0 3 4) fe^x. ^mmnmrnizxtui. pll@ 
s§ i *»<»aa* ztitz9x2-v9m^£<£imtzmtx pll 

T7-f-F;\'y7/l—7 , S:a»t'K 7 4-FA-y 

7/t- 7'C PLLW1 (0^m9 n-;9 lE^Z All? Z> 
A73 SSSi: r * U>f ^Lv^-f >r W 0586 * if A^& 
LS m&cr>9r2 y9m^t PLL0881 
waj*^a-y^ffi*<0flrta***L<*4. PLL 
088 1 <0AS&;v—T£:frLT 7 4 - HA y ? 
X\ y < - K/\*-y 9 9a-y 9m j %l&®M@mi) i 'J?%< . 
PLL 088 1 <7)y -y 9-h&<WLhZ k #T'£ & . 
[00 3 5] ?A>tC. LS I RgT'7'J y7*70-y 7*088 
4 ? O -y i7^<7)(jiffi^}ii^^r D 1lilCO 

wcte, taffl£«U6fctf>tcDLL0882£fflu.g>;:i 



icko. PLLmmit^m,i}^ixt:9x2'y9m^rt9 

X2"/ 9W — 3 W3f3i*T«> ?0"/y ft-§-coftffi £«5;t 
^ittCiO, LSI faJT'7 U "y 77n 
•y 70884 t«B t&tt&9 n y 9iE^£&te-t2> Z t 
J&*T*S. t£ii. 9v2-y9^V-3cr>pHm^X'lt9^X 
triffcJ: 0 y 7-#£ t & A>\ P L L088 1 # 

atfcissafifcoL s i «t o tajs-r-i, ; t . 
[0036] ( mtmmm 2) mi \t*%pmmM<m 
m2<r>^mwmmzi6»h pll ssssrffl o -y ^ 

fitffi-&iD^-0!8tCtJV^T, DLLESS^^f 7'D-y^@ 
X'hh. 

[0037] *HJfi^ffi«PLL0S8^ffl^3t^O-y 

ti-zcMosy-hruj izx&i&mLS 1 tzti. ft 

Wis-TX- y< -¥><-•/ 9* frttX a BBJB^IIK* P L 
LES81t, COPLL0S81Offi73S?cO^O-y^fi# 
O&ffli: ^ a y 9 V V -Hm&0)9 X2-/9 fi#co{iffii 
$-^i?-^4DLL0S82at. i^DLL0SS2 a*^ 

ajA$*utC3*^o -y rmftitimtz 9uv9vv- 

DLLES82ac7)0f8^^^MLT. LSIcOiSf^l* 
lzttm<*% < TixK^cr>*&ttiirt>itZno£olz 

[0038] . |gi£HS6co^© 1 Ttt. DLL 

ESS 2 (c J: «,fiffi^*>*«lt^A^»ff 5 ^Sr^ 
L, -to^jWaiLi^kiR^fc^ Lsi^)»«:fi 
ffi*-'A^ < -ftitz^^tx , lsi c^i«fWmK: 

[0039] **S£co»©lCfc(t«»DLL0S82a(i, 
Jti:X<f07(C^f «t ?IZ. PLL0i?81A^^ai77^ 
a -y 9iE^<7)$m t9V-v9V , J - 3<05fc4fggS*>fe07 

< - H^-y 9 9x2 -,9 m^nim zimtimai&m 

PDt, Cl<7){afflJt«iESPD*>A>C0r«y7*fi^UP/^ 

l.7'7 7y</y*'/y^UDCi 1 Z<7)T-yTy^>* 
^V^UDCOaiTlTiS^^H^^yx^REGt. C 
COI^^'X^ REGCOfflS-r'3- Ktl.f3-fD EC 

iOfn-y'D E C<7)Jij7jCt5CTX.T ?7ttCf 
-f V"<m : S:$Zz.hXr--yTMffl s r< U-f EBSCD^if 

[0040] dcODLL0882a(lfc^T(i. PLL® 
S8 1 ^0Hj7J 9X2-/ 9H^b 7 4 — FA-y^^n-y 9iE^ 
(VmteimZ'fJ-oX , 7 <-Y-* y9 9X2'y9m ! %om 

m^Miix ^tz^r y rii-t u p t-t y 7^ 7 y^? «7 V 

DNT*f7 'J^^h-f&dttCkO. U->'7.^REGJ 
ISSL, I^l/-/'x;REG^l*f3-/DECT'f 
3- F LT X^ -y TTPJUPr -f H C D ^^J^-T 
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LT, DLL0B2a@ttO^>:?-^S^i£&^ 

[004 1]«-»T. :*£Stttf)JB*fc: Jfltf. D L LE 
SS2aco@S§f?l(££^H-tS.rfc(CJ:'9. LSKOiftft 

S I ^hgPtfO^ n -y ^ff-^-t P L LUISS 1 <73*^) 7 D -y ? 

fI#^fi9S*^L<$r9. 2*JfcPLLE»14>$>»*- 
t(Ec<CT;L&£itf-T#, S^KPLLESSia^ili^ 
? a -y ?fi#fc 7r3v?V>J-3 co*i%&X'(r)7 
o-y7fi-^<?5{affi^«5^T, LS IST'7'j7 7-7n7 

t o o 4 2 ] ( mm<o&B 3 ) us itt&wcomi&nm 

{iffl^jb-tfESSfcB^T . D L LBB* JS1-7o -y ? 
[0043] **«l«0JBJ|[<0P LL0B^fflV>fc^ O -y 

wimmcomm 1 *j it/ 2 1 mm 

fc. ^kltfCMOSy-bTWKi&f&ILS I t 
rt«5;U-rr7 - F Ay ? «r*»»tr 6E»«W 
fg&PLLESSl .T4>PLLIIlHU«9a«jjB0>?o 
•y ? S**X&» k?Vv?VV -*3£SS<9 ? Q >y ? <!■*!■ 
0<&« k DL LESS 2 bfc, .IcTJD LL08& 

2 b*>^/U^3 $iX7t:rtgP^ o -y 7m*7*-ftm-th ? o y 

2k<0ffla^iti, DLLBSS2bW[l]8§««5:^RL 

[0044] -f£;b*>. fna^ifio^js 1 o«t 

dt,Z. At- y TWmf 4 E»S C D T'tiP L L 
1 ^ffi^^ o y ? iE^t 7 4 - FA „ ? n . y ^ff-§-« 

X\ WMmz&M^^mthZ.bifiX'^hT^u^ 

[0045] *SSfi^»tC^ft&DLL[H8S2b{±, 

a y 7 s*no<a« k?nv?yj-3 mmsfchn? 

cpl z<Dj-*-~;xy7°cp<7)u^jnzmtT%tPi 
■fhiv-7-y 4 iu?®mc *-£trWE-*asaftia»v 
1 1 . womE-m^eiHissv 1 *^c7)K/pmEv 

@S§C C D & i: £>fltl£S ilT V . 



[0046] Z<7)DLL\s\fo2bl,zii^Xl±. PLL@ 
SS 1 <DihJj ? n -y ?ffr^i; 7 4 - H A -y 7 ? D y ? ft^ 
<ZXMM£CJ6 tTT -y T[t#U P ifcl^-) ^ft^D N 
tfftffiiUSSsPDA^iiJ^SiX, TvTVr^yflWfc 
SttTf-v-v'^rCPASK/USr^-f 6. C<0f- 

t-^yrc p<7)\s<Mztetxm±-m.fi$3z&\B]8% 

V I j^^aMDPf •d/'f ®S&C C D(0*iJJSIfi^5r4j^ 

^OSIlSWi^fcJBt-C^SSiBiaPx-f W HKCCD 
Wf< Vlipgfo-fh. m&VtzXolzfa-yfm^Zk 

081 2 b g >y ^ -tO^jiStC^ -oXLiocr>X\ 

[0047] f-^-^yrCPli. /ifct«f09(^ 

XJlZtl&t. PMOSh7>^^MP#ONLTf 
*Cfc:«ff ^f-v-y tTlU*«JEVC PO«E*K< 

X ^ M N*< O N LT^*C frUnffitfT* 4 A& + - i^* L 

[0048] mE-«a^nissv i (i, tz t tim 1 

OlC^-tiotC. PMOSh^^^X^feitXNMOS 
h^>->''X^*^^r'9, f-Y-^^TCPeotii^lff 

[0049] &%fflWT*4 W0»CCD(i, Ttt^tf 
H 1 1 t*f J: a tc, ng<0PMOSf7>-^^fcj: 
(/NMOsh^^m^O. 4yA-?i-x-y 

comilM^PMOS f7V^?:, /7yKICNM 
OS hyyisXf&ffiWX* -etl^cOPMOS/NM 
o s b 7 y i?x 9 vyy— h Sr ZtiZKMB. v p / v n t 

[0050] lot. **»<o»«ej:*i«r. dllhi 

{m^hWnozitfiX'%i>. zna&iz, mizmm 

cDmmiaxv : 2 tmmz. ls \ wan? 

t p l Liaisg 1 <7)&t} 7 n .y ^m^&mm l < % 

*) , ^;PL LEK 1 <^^'-y ^- 1®< hZt tfiX' 
$t > l2PLL[Hig|l^A»ai^$iX7t^n y^fi^a 

LSI 'J y 7"7 Q y T0884 iC(i(§| tfiiffi 

[0051 ] JiLt, *jWH#C= X ~>X%2tltz%PR£z 

nm&vmmizm-iz &#tmzmw Ltzw. *&mm 
smm<r>&mzm%2tin>v>x'u%< . 

[005 2] /vrti.tf, *»LS I tMnPL 
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[00 53] ±fc. *»3Ki. PLLS»*rtiLfcL 

s i zm^xmmLti~>A7-j»%t'iz'y\,*xi>mm-f& 

ZttfX'th. 
[00 54] 

*w=5r t otc x ~> x if i> * mm icRw«i*ar. 

laTOtfc 9 T-S>.i>. 
[0055] ( 1 ) f*lgP^-7-T-7 -f - hV\*-y £ jW 
Tie%^"si^PLLH]SSi:. L LHSg^iH* 

SBtfD? o y 9 fl-f-OGMS t ? o y ? 7 U -sfcSsSBO ? o 
■y 9\%^<r>^mt DLLIslffit SrW-TS <I 

T\ PLL{IlSg#(*:cO>''-y^-^l£M-fl»C:t* i T-#S 
C0X\ L.S ll*i(r) 7 n -/fx* jL-Z&mt&ZtiM 

[0056] (2) mfie (1 ) lz£*). LS IPV^D 
•y^Xdr J .-$r{K^-rS^t* i -C'#.6c0T\ LSIOi 

[0057] (3 ) MIS ( 1 ) tcJ:0. LS IS«yo 

>v?mxbh. 

[02 ] *wmm&<DBB 1 *>¥3*ttiBtfc:*jVvC. 
P L L @K 7a y 7 |2T'£ & . 

[03 ] *3tWnmtkcr>Bm 1 «0¥3l*Sm:*jHT . 
DLLi»IK^yD7?lT*S. 



[04 ] *%Bg<0HtfiO»A 1 <Z>¥3*f*gSfc:*H v£ . 

[053 *%w<r>mM<r>mm i ^*«fr^s ^x . 

0-t'$>l>. 

[06 3 *9tW&m<r>im 1 OiN»fl^aifc:*JV^T, 

[07] *%BHoHS6^®2<0^«:gStCfc(tSP 
LLHI!«5:fflV^^O y^{affi^-^IlIS|lCfc^T. D 
L LESSSrjjrf 70 v ?0T'$>.& . 

[08] *»i»OSatO»m3<0*»f«6«KtJtt*P 
LLHI8gS:fflV^^o-y^{affl^-ti:0S8(Ci3l^T. D 

l l EKSr ^-r ro -y ? mxh & . 

[09 3 *5&%cr>mi&<n&!&3<n¥Rt#&gB.ltZi$\,*x. 

[0103 *micommcr>&m 3 ^ftgtcfci > 

T, «E-«aMtHlSS^^-ri2]S80T'*>S. 
[0113 *&W<7)£j&eM1&3<r&mmimzi$\.\ 

x. ismm?4 i-<®s&&7r;-t\Bi$&mx'h&. 

[0123 **H«0«r«fcfc4¥*f^W=:feW-*PL 
LIUKSrfflV^^ Q >y ^fiffl-&±)-»i-[l]K?:^^D y ? 
0f$>2.. 

[013 3 *^c0HtrSi:^S^^ffic0S^^^-r 

1.11 PLL08& 

2. 2a, 2b DLL0K 

3.13 ;D7?7U- 

4, 14 7V-yTyn-y7°®& 

5.15 

6.16 r 4 V-im 



[01 ] 



nss^Dyj' d — [>- 



FLuaa ') 



0 — 



DLL 

an 



7 




VOP 
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[02] 
®2 



1 

****** y&^tz 



CP 



vn 



VD 



■■a 



VII 



coo-#«tt 




vcp-HlJ 1 iXn | 



[03] 





COUNT UP 




PD 




SRBG 



[HI 1] 
B 11 



COD 




[H4] 
B 4 



PD 




COUNT UP 
(UP) 



(DN) 
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[05] 




Oyt>m> 




[07] 



SCD 



FD 



UDC 



RBG 



DEC 



[[38] 



: f s 

Di 
i # • 

iui 
■! 



CCD 





UP p 








PD 




CP 






VI 




Its- 


















-c 





VP 



VN 



I 

{ D I 

; v ! 
} 

j u 
; l ; 



(10) 32002-49438 (P20O2~494~5 

ime] 



m 6 



COUNT UP 



DCi 



DC2 



DC3 



DC4 



i 

ji 



LTTUITL 



rLTLTL 



[HI 3] 
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[HI 2] 



B 12 



ii 



15 




13 



^Vffi^Dy^ D — £> 



PLL 




16 r-fWEB 



(51) Int. CI . 7 



F I 
H03L 



(##) 



H03L 7/08 
H04L 7/033 
// H 0 3 K 5/13 



H04L 



7/08 



7/02 



J 5K047 

H 

B 



H04L 25/40 

F^-A(##) 5B079 BC03 BC07 CC02 CC14 DD08 
DD13 

5F038 BG02 BG05 BG06 BH19 CA04 

CD09 DF01 EZ20 
5J001 AA05 BB00 BB05 BB10 BB12 



BB14 BB20 BB22 BB23 BB24 

DD01 DD09 
5J106 AA04 CC21 CC52 CC58 DD19 

DD32 DD39 KKOO KK17 KK25 
5K029 AA02 DD04 DD15 LL08 LL19 
5K047 AA06 AA08 GG09 GG45 MM27 

MM36 MM46 MM55 MM58 MM63 



